The addition of bisnucleophiles to alkenes is mediated by hypervalent iodine compounds. This reaction, either performed stepwise or in a one -pot procedure, is a cyclopropanation of alkenes yielding 1,1-dicyanocyclopropane derivatives as reaction products.
Introduction
Hypervalent iodine compounds are well known for their mild oxidative properties. But a wide range of different reactions using these compounds is possible. 1 They can be used as electrophilic reagents and various functionalizations of unsaturated systems have been carried out. Oxidative additions to double bonds have been carried out using a wide range of different nucleophiles. Recently the co-introduction of non-equivalent nucleophiles has been investigated intensively.
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Results and Discussion
General Procedures. [Hydroxy(tosyloxy)iodo]benzene was first reported in 1970 3 and is often called Koser's reagent. 4 This reagent is known to ditosylate alkenes efficiently and one can use either two equivalents of the reagent or one equivalent together with one equivalent paratoluenesulfonic acid. Compound 2 is obtained from styrene 1 in good yield together with a rearranged side product 3. We have replaced either one or both of the tosylates in 3 with an azide depending on the reaction conditions. Using chiral [hydroxy(tosyloxy)iodo]arene derivatives we were able to synthesize ditosylate 2 in up to 65 % ee. 5 Being a clean S N 2 process, the resulting azides 4 and 5 have the same enantiomeric excess and can be reduced to the corresponding amine like 6 easily. 
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We then explored the possibility of adding bisnucleophiles to compound 2. Addition of acetylacetone 7 lead to the formation of a five-membered heterocycle which has been synthesized earlier by different routes. 7 After initial attack of the central carbon atom in 7 at the benzylic position, the enolate oxygen of the 1,3-dicarbonyl compound attacks as a second nucleophile to give the dihydrofurane derivative 8 in 37% yield. Malonodinitrile 9 as bisnucleophile, however, generated the cyclopropane derivative 10 in low yields. As the electrophilic activation of double bond with (diacetoxyiodo)benzene is known for a long time, we tried to directly introduce the bisnucleophile thus performing the cyclopropanation in one step starting from the corresponding alkene. 8 We were pleased to find an even higher yields in the corresponding 1,1-dicyanocyclopropane derivatives of type 10. 
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with no indication of iodonium ylide formation. We therefore assume a stepwise reaction as shown below. The malonodinitrile attacking the activated alkene in a first step to yield an intermediate of type 11. The hypervalent iodine species is then acting as a hypernucleofuge allowing the second attack to form the cyclopropane derivative. Within the limits of alkene purities, the cyclopropanation reaction is stereoselective and by NMR analysis no cis-isomers (Table 1 , entries 2 and 4) have been detected. In conclusion, we have developed a cyclopropanation of alkenes leading to 1,1,-dicyanocyclopropane derivatives. Although the yields are still quite low, work concerning the optimization of the reaction is in progress.
Experimental Section
Hydroxy(tosyloxyiodo)benzene (100 mg, 0.26 mmol) and p-toluenesulfonic acid (46 mg, 0.26 mmol) were dissolved in methylene chloride (6 mL) and cooled to 0°C. Styrene (54 mg, 0.52 mmol) is dropwise added to the suspension and after stirring for 28 h at rt the solvent was removed and the residue purified by flash-chromatography (tert-butyl methyl ether: pentane 1: 2). Compound 2 (46 mg, 79 %) and 3 (6 mg, 10 %) were obtained. Cesium fluoride (81 mg, 0.5 mmol) under Ar is treated with a solution of trimethylsilyl azide (81 mg, 0.7 mmol) in DMF (2 mL). After 20 min stirring at rt a solution of 2 (80 mg, 0.18 mmol) in DMF (2 mL) is added at 0 °C. After stirring for 50 h at 40 °C sat. NaHCO 3 (4 mL) and water (10 mL) are added. After extraction (ethyl acetate, 2 x 20 mL) the combined organic phases are dried with magnesium sulfate, the solvent was removed and the residue purified by preparative TLC (tert-butyl methyl ether : pentane 1 : 10) to obtain compound 4 (21 mg, 62 %) as a yellow oil together with 5 (20 %). (2 mL) is added at 0 °C. After stirring for 42 h at rt sat. NaHCO 3 (4 mL) and water (10 mL) are added. After extraction (ethyl acetate, 2 x 20 mL) the combined organic phases are dried with magnesium sulfate, the solvent was removed and the residue purified by flash-chromatography (tert-butyl methyl ether: pentane 1: 2) to obtain compound 5 (91 mg, 80 %) as a yellow oil. To a suspension of cesium carbonate (755 mg, 2.7 mmol), 2 (400 mg, 0.9 mmol) in DMF (10 mL) was added acetylacetone (453 mg, 4.5 mmol). After 15 h stirring at rt sat. NaHCO 3 (5 mL) and water (30 mL) were added. After extraction (ethyl acetate, 3 x 30 mL) the combined organic phases are dried with magnesium sulfate, the solvent was removed and the residue purified by flash-chromatography (tert-butyl methyl ether: pentane: 5) to obtain compound 8 (68 mg, 37 %) as a colorless oil. 
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